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MESSAGE FROM THE GENERAL CHAIR 
International University (IU), one of six member universities of 
Vietnam National University-HCMC was established on 
December 2003. The University is the first public international 
university in Vietnam that entirely uses English in all activities. 
IU-HCMC is considered a leading university in Vietnam 
National University system that excels in operations, teaching, 
and research aspects. This year, our university took great honor 
to hold the 16
th 
Asia Pacific Industrial Engineering and 
Management Systems in Ho Chi Minh City, the largest city of 
Vietnam. 
As an organizer of the APIEMS 2015, we are impressed with the number and quality of papers 
that we have received for the conference. On behalf of the APIEMS 2015 organizing committee, 
I would like to thank Prof. Hoang Pham and Prof. Chen-Fu Chien for their excellent keynote 
speeches, I would also like to express my gratitude to more than 300 participants and 
distinguished speakers for their enthusiastic supports. As the conference was first time held in 
Vietnam, we are very grateful for the help of the Honorary Chairs, Program Committee Co-
Chairs, Reviewers, who have given us valuable counseling and assist in reviewing a huge 
number of abstracts and manuscripts. My sincere thanks to all faculties, staff and student 
volunteers of Industrial and Systems Engineering Department, staff of the Office of Research 
and Development Office, External and Public Relations, Facility Development in International 
University for their hard work to hold this event successfully. Thanks also to all of our sponsors 
who have generously support us for the Conference. 
Finally, I would like to say a very warm welcome to all distinguished guests, speakers and 
participants of the APIEMS 2015. I wish you enjoy the conference, have many good 
presentations, fruitful discussions and meet new friends. 
 
 
 
Dr. Ho Thanh Phong 
Rector of International University 
Head of Department of Industrial & Systems Engineering 
APIEMS 2015 General Chair 
 
  
  
 
MESSAGE FROM THE APIEMS PRESIDENT 
On behalf of the Asia Pacific Industrial Engineering and 
Management Society, I would like to welcome the participants to 
this year APIEMS Conference. Started in 1998, APIEMS has 
grown to become the premier conference for industrial 
engineering and management systems in the Asia Pacific region 
with participants from all over the world.  
I congratulate and thank to Dr. Ho Thanh Phong, Rector of 
International University, the Conference Chair and his colleagues 
who have made this conference a successful one. This is the first 
time the APIEMS held in Vietnam and hope we can come back 
again! We also welcome IEM professions join APIEMS activities and share their research 
results and applications. 
Wish you had an enjoyable stay and have fruitful discussions at the conference! 
 
 
Bernard C.Jiang, Ph.D, P.E. 
Professor of Industrial Management Department and  
Vice President of Taiwan National University of 
Science and Technology (Taiwan Tech), TAIWAN 
APIEMS President (2015-2016) 
 
 
  
 
KEYNOTE SPEECHES 
Keynote Speech I 
Research Challenges and Opportunities in Reliability Computing 
 
Hoang Pham 
Distinguished Professor 
Department of Industrial and Systems Engineering 
Rutgers University, State University of New Jersey, NJ - USA 
 
Abstract 
Reliability computing, which consists of modeling and prediction, has become of great interest in recent 
years due to spacious arrays of complex systems and applications in our everyday safety, serviceability, 
security and economic welfare. Modeling is hard but predicting is much harder due to the uncertainties 
of the system's operating environments and human will when it come to the know-how to use the 
analysis of complex data and modeling results in order to make effective decisions.  
This talk discusses some research challenges and opportunities in reliability computing that focus on the 
modeling of complex systems, both hardware and software, subject to the uncertainties of operating 
environments. Reliability computing results and model selections based on various criteria are also 
discussed. 
Brief Bio        
Dr. Hoang Pham is a Distinguished Professor and former Chairman (2007-2013) of the Department of 
Industrial and Systems Engineering at Rutgers University. Before joining Rutgers, he was a Senior 
Engineering Specialist with the Boeing Company and the Idaho National Engineering Laboratory. He 
has served as Editor-in-Chief, Editor, Associate Editor, Guest Editor, and board member of many 
journals. He is the Editor of Springer Book Series in Reliability Engineering, the Editor of World 
Scientific Book Series on Industrial and Systems Engineering, and has served as Conference Chair and 
Program Chair of over 30 international conferences.  
He is the author or coauthor of 6 books and has published over 135 journal articles, and edited 10 books 
including Springer Handbook in Engineering Statistics and Handbook in Reliability Engineering. He has 
delivered over 35 invited keynote and plenary speeches at many international conferences. His numerous 
awards include the 2009 IEEE Reliability Society Engineer of the Year Award. He is a Fellow of the 
Institute of Electrical and Electronics Engineers (IEEE) and the Institute of Industrial Engineers (IIE). 
 
  
  
 
Keynote Speech II 
Big Data Analyticsto Empower Manufacturing Intelligence and Smart 
Production for Industry 3.5 
 
Chen-Fu Chien 
Tsinghua Chair Professor 
NTHU-TSMC Center for Manufacturing Excellence 
Department of Industrial Engineering & Engineering Management  
National Tsing Hua University, Taiwan 
 
Abstract 
The leading nations including Germany and USA have reemphasized the importance of manufacturing in 
the corresponding national competitive strategies such as Industry 4.0 and AMP. The paradigm of 
production and manufacturing system is shifting, in which the increasing adoption of the multimode 
sensors, intelligent equipment and robotics, Internet of Things (IOT), and big data analytics have 
empowered an unprecedented level of manufacturing intelligence. Indeed, various companies are battling 
for dominant positions in this newly created arena via providing novel value-proposition solutions and/or 
employing new technologies to enhance smart production.On the basis of our empirical studies with 
various industries, this talk aims to address emergent issues and propose a strategy called Industry 3.5 as 
a hybrid strategy between the best practice of existing manufacturing for Industry 3.0 and to-be Industry 
4.0 with a number of illustrations of disruptive innovations via data mining and big data analytics. This 
talk will use some case studies to foster more discussions for future industrial engineering by addressing 
the revolutionary industry as a whole. 
Brief Bio        
Chen-Fu Chienis a Tsinghua Chair Professor in National Tsing Hua University, Taiwan. He is PI for the 
Semiconductor Technologies Empowerment Partners (STEP) Consortium by Ministry of Science & 
Technology, Taiwan and the Director of the NTHU-TSMC Center for Manufacturing Excellence. From 
2005 to 2008, he had been on-leave as the Deputy Director of Industrial Engineering Division in Taiwan 
Semiconductor Manufacturing Company (TSMC).  Dr. Chien has received a number of invention 
patents, published two books, more than 120 journal papers, and a number of case studies in Harvard 
Business School.He received National Quality Award, the Distinguished Research Awards from MOST, 
Distinguished University–Industry Collaborative Research Award from MOEA, University Industrial 
Contribution Awards from Ministry of Education, and the 2011 Best Paper Award of IEEE TASE etc. 
  
 
SPECIAL TALK 
Why is Uncertainty Theory Useful in Industrial Engineering? 
 
Baoding Liu 
Professor 
Department of Mathematical Sciences 
Tsinghua University, China 
 
 
Abstract 
When no samples are available to estimate aprobability distribution, we have to invite some domain 
experts toevaluate the belief degree that each event will occur. Perhaps some people think that the belief 
degree issubjective probability orfuzzy concept. However, it is usuallyinappropriate because both 
probability theory and fuzzy set theorymay lead to counterintuitive results in this case. In order 
torationally deal with belief degrees, anuncertainty theory was founded in 2007 and subsequently 
studiedby many researchers. Nowadays, uncertainty theoryhas become a branch of mathematics for 
modelling belief degrees. 
This talk will introduce some fundamental concepts of uncertainty theory and discuss why uncertainty 
theory is useful in industrial engineering and management Science. This presentation is based on the 
speaker’s book Uncertainty Theory published by Springer-Verlag, Berlin 
Brief Bio        
Baoding Liu received his B.S. degree in 1986 from Nankai University, and his M.S. degree in 1989 and 
Ph.D. degree in 1993 from Chinese Academy of Sciences. He joined Tsinghua University as Associate 
Professor in 1996, and was appointed Professor of Mathematics in 1998. Dr. Liu's research led to the 
development of uncertainty theory that is a branch of mathematics for modeling belief degrees. 
  
  
 
TUTORIAL TALK 
Recent Advances in Hybrid Metaheuristics for Manufacturing Scheduling 
 
Mitsuo Gen  
Professor 
Fuzzy Logic Systems Institute  
Research Institute for Science and Technology  
Tokyo University of Science, Japan 
 
Abstract 
Many combinatorial optimization problems (COP) in the real world manufacturing systems impose on 
more complex issues, such as complex structure, nonlinear constraints, and multiple objectives to be 
handled simultaneously and make the problem intractable to the traditional approaches because of NP-
hard COP. In order to develop an efficient solution algorithm for finding a best solution with the 
reasonable computational time for NP-hard combinatorial problems, we have to consider the following 
very important issues:Quality of solution, Computational time, and Effectiveness of the nondominated 
solutions for multiobjective optimization problem (MOP).  
Evolutionary algorithm (EA) is a subset of metaheuristics, a generic population-based metaheuristic such 
as genetic algorithm (GA), particle swarm optimization (PSO), and estimation of distribution algorithm 
(EDA). EA is based on principles from evolution theory, and it is very powerful and broadly applicable 
stochastic search and combinatorial optimization technique which is effective for solving various NP 
hard COP models.  
This tutorial talk will be firstly introduced a brief survey of several metaheuristics based on EA such as 
GA, hybrid GA (HGA), multiobjective GA (MoGA), PSO and EDA for applying to various 
combinatorial optimization problems in real world manufacturing systems. Secondly real applications 
based on hybrid metaheuristics will be introduced the recent manufacturing scheduling topics such as 
semiconductor devices final testing scheduling, hard-disc drive devices (HDD) manufacturing 
scheduling, thin-film transistor-liquid crystal display (TFT-LCD) module assembly scheduling. 
Brief Bio 
Dr. Mitsuo Gen is a senior research scientist at Fuzzy Logic Systems Institute (FLSI) and visiting 
professor at Research Institute for Science and Technology, Tokyo University of Science (TUS), Japan. 
PhD in Engineering: Kogakuin University in 1975 and PhD in Informatics: Kyoto University in 2006. 
Faculty: Ashikaga Institute of Technology for 1974-2003 and Waseda University for 2003-2010. 
Visiting Faculty: University of California at Berkeley, 1999-2000; Texas A&M University, 2000; 
Hanyang University, 2010-2012; and National Tsing Hua University, 2012-2014. Fuzzy Logic Systems 
Institute, 2009-currently and Tokyo University of Science, 2014-currently.  
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TECHNICAL SESSION SCHEDULE 
 
Dec 9
th
 Day 1  
11:00 - 11:20 WM1-1 WM2-1 WM3-1 WM4-1 WM5-1 WM6-1 WM7-1 WM8-1 WM9-1 
11:20 - 11:40 WM1-2 WM2-2 WM3-2 WM4-2 WM5-2 WM6-2 WM7-2 WM8-2 WM9-2 
11:40 - 12:00 WM1-3 WM2-3 WM3-3 WM4-3 WM5-3 WM6-3 WM7-3 WM8-3 WM9-3 
12:00 - 13:00 Lunch 
13:00 - 13:20 WA1-1 WA2-1 WA3-1 WA4-1 WA5-1 WA6-1 WA7-1 WA8-1 WA9-1 
13:20 - 13:40 WA1-2 WA2-2 WA3-2 WA4-2 WA5-2 WA6-2 WA7-2 WA8-2 WA9-2 
13:40 - 14:00 WA1-3 WA2-3 WA3-3 WA4-3 WA5-3 WA6-3 WA7-3 WA8-3 WA9-3 
14:00 - 14:20 WA1-4 WA2-4 WA3-4 WA4-4 WA5-4 WA6-4 WA7-4 WA8-4 WA9-4 
14:20 - 14:40 WA1-5 WA2-5 WA3-5 WA4-5 WA5-5 WA6-5 WA7-5 WA8-5 WA9-5 
 14:40-15:00 Coffee Break 
15:00 - 15:20 WA1-6 WA2-6 WA3-6 WA4-6 WA5-6 WA6-6 WA7-6 WA8-6 WA9-6 
15:20 - 15:40 WA1-7 WA2-7 WA3-7 WA4-7 WA5-7 WA6-7 WA7-7 WA8-7 WA9-7 
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WA6-11 WA7-11 WA8-11 WA9-11 
17:00 - 17:20 WA1-12 
  
WA4-12 
    
WA9-12 
 
 W: Wednesday  T: Thursday  F: Friday            
 M: Morning  A: Afternoon 
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 2ndnumber : Presentation order 
 Example : WM1-2 (Second presentation of Session 1 on Wednesday morning) 
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 Day 2 
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12:00 - 13:00 Lunch 
13:00 - 13:20 TA1-1 TA2-1 TA3-1 TA4-1 TA5-1 TA6-1 TA7-1 TA8-1 TA9-1 
13:20 - 13:40 TA1-2 TA2-2 TA3-2 TA4-2 TA5-2 TA6-2 TA7-2 TA8-2 TA9-2 
13:40 - 14:00 TA1-3 TA2-3 TA3-3 TA4-3 TA5-3 TA6-3 TA7-3 TA8-3 TA9-3 
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14:40-15:00 Coffee Break 
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 Example : WM1-2 (Second presentation of Session 1 on Wednesday morning) 
 
 
 
  
  
 
Dec 11
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FM9-10 
12:00-13:00 Lunch 
 
 W: Wednesday  T: Thursday  F: Friday            
 M: Morning  A: Afternoon 
 1st number : Session number 
 2ndnumber : Presentation order 
 Example : WM1-2 (Second presentation of Session 1 on Wednesday morning) 
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 TOPIC: COMPUTER AND AI 
December 11th 
FM3-1 
(195) 
Sequencing-Coordinate-Capacity Particle Swarm Optimization 
Algorithm for Solving the Open Vehicle Routing Problem with 
Time Windows 
Chun-Hsiung Lai, Yu-Ren Wang†, Chen-Yang Cheng 
1 
FM3-3 
(209) 
Classification of EEG Analysis of Imagined Movement for EEG-
Based Brain-Computer Interface 
MikitoUmeda, SakikoOgoshi†, Yasuhiro Ogoshi, Yoshinori Mituhasi, 
Tomohiro Takezawa 
8 
FM3-4 
(255) 
Observations of coastal fishery in Japan from the viewpoint of 
work conditions 
Hideyuki Takahashi† 
13 
FM3-5 
(279) 
On computing Cycle Time in Weighted Event Graphs 
KahouadjiHousseyn†, SariZaki, Hamaci Samir††, LabadiKarim 
19 
TOPIC: DATA MINING 
December 10th 
TM5-1 
(39) 
A Proposal For The Classification Method Of Documents Data 
With Unobserved Categories Considering Latent Topics 
Yusei Yamamoto†, Kenta Mikawa,  Masayuki Goto  
26 
TM5-2 
(115) 
A Finish Date Prediction of Job Hunting based on User 
Clustering Approach considering Time Series Variation of Entry 
Tendencies 
SeiyaNagamori†,Kenta Mikawa††, Masayuki Goto†††, 
TairikuOgihara†††† 
34 
TM5-3 
(123) 
Logistic regression trees for categorical-numeric mixed type 
data classification 
Su-Dong Lee and Chi-Hyuck Jun† 
42 
 
 
TA5-1 
(124) 
Markov Blanket Feature Selection in Mixed Data 
Junghye Lee, JunyongJeong, Chi-Hyuck Jun† 
48 
TA5-2 
(135) 
Discretizing Continuous Data using Binary Particle Swarm 
Optimization to Improve Association Rules Mining from Medical 
Dataset 
ChandrawatiPutriWulandari†, Ou-Yang, Chao†† 
52 
TA5-3 
(140) 
Evaluating mobile cloud computing technology adoption issues: 
using hybrid MCDM models 
Szu-Yuan Sun, Keng-Liang Huang†, Ming-Tsang Lu 
59 
TOPIC: DECISION MODELING 
December 9th 
WA6-10 
(7) 
Optimal Operation For Green Supply Chain Incorporating 
Inspection Policy Into Recycling Of Used Products 
Shin Yamaguchi†, Etsuko Kusukawa 
67 
WA6-6 
(204) 
Applying intuitionistic fuzzy seasonality regression with genetic 
algorithms for Gasoline data 
Kuo-Ping Lin†, and Yu-Ming Lu, Chien-Chih Lin, I-Hao Liao 
75 
WA6-8 
(229) 
A Study on Weather Effects on Energy Demand Forecasting 
Geun-Cheol Lee, Jeong-Hee Han† 
80 
WA6-7 
(259) 
A Decision Making System for Cloud Computing Adoption 
Focused on Security Issues 
Kiyoshi Nagata†, Tomoko Aoki, Yutaka Kigawa 
86 
WA6-11 
(304) 
Economic Analysis of LNG Fuelled Ships for the Container 
Ships 
Kiyoul Lee, Joowon Lee, Guen-Sub Kim, Sangil Lee, Mooyoung 
Jung† 
94 
WA6-9 
(333) 
Models for Solving Reconfigurable Planning Problem for 
Reconfigurable Manufacturing Systems 
Kezia Amanda Kurniadi, Siku Kim, KwangyeolRyu†, Mooyoung Jung 
99 
 
 
TOPIC: E-BUSINESS 
December 10th 
TA3-9 
(377) 
Analyzing meaningful correlation between technological and 
financial performances of technology firms 
Hoang-Minh Nguyen, Ba-Quang Vu, Hong-Quang Nguyen†, Vinh-
Xuan Dao 
110 
TA3-7 
(382) 
EXPLORING THE FACTORS AFFECTING INTENTION TO BUY 
SMARTPHONES: A CASE STUDY ON OFFICE WORKERS IN HO 
CHI MINH CITY 
Van BuiThanhThuy†, Hat NguyenDang 
118 
TA3-10 
(271) 
A Professional Training Program Design and Development for 
Global Product & Service Lifecycle Management: Action Project 
Group Activities through Industry-University Cooperation 
Kin’ya Tamaki†, Young Won Park, Takeshi Abe 
126 
TA3-6 
(335) 
Customers’ perception towards Corporate Social Responsibility 
and repurchase intention: A study of consumer Industry 
Quy Vo Thi†, Phung Le Van 
134 
TA3-8 
(398) 
Analysis of Usability OPCS Software: A Test to The Student 
RizkyJunianto, Laurence†, AgustinaChristiani, Helena J. Kristina 
143 
TOPIC: ERGONOMIC 
December 9th - December 11th 
WA5-6 
(101) 
Investigating of Human-Robot Collaboration Using a Mixed-
Reality Tele-Sandblasting Maintenance System 
RanonJientrakul†, SunpasitLimnararat, ChumpolYuangyai, 
WipooSrisuebsai, PholchaiChotiprayanakul†† 
148 
WA5-7 
(122) 
The psychophysical evaluations of baby carriers 
Te-Hung Chen, Ya-Yen Kao, Mao-Jiun J. Wang† 
156 
FM2-3 
(113) 
Study on Hand Dexterity Differences in Body Mass Index and 
Indicated Target Values on Control Capability of Hand-grip 
Strength 
Kun-Hsi Liao† 
161 
FM2-4 
(142) 
The Accuracy of Distance Estimation in Virtual Reality and 
Augmented Reality Environment 
Sui-Hua Ho†, Chiuhsiang Joe Lin††, RetnoWidyaningrum†††, 
Bereket Haile Woldegiorgis, Sri GunaniPartiwi 
168 
WA5-9 
(184) 
Effect of Pronged Standing Type on Shank Circumference 
Increase 
Yi-Lang Chen† and Che-Yu Chang 
174 
FM3-2 
(163) 
Middle Taiwanese people’s Anthropometry in the Design of the 
Pillow. 
Jhongpei Wu†, DengchuanCai 
177 
WA5-10 
(185) 
The Measurement of the Level of Sleepiness and Circadian 
Rhythm to Evaluate Work Schedule Patterns of UNPAR Security 
Guard 
Daniel Siswanto†, Justin Hadinata 
186 
WM6-1 
(187) 
Walking on the spot effects before sleep on sleep quality 
Ting Shao, DengchuanCai † 
192 
FM2-5 
(282) 
Preference investigation on pillow usability in Taiwan 
Hsiao-Lin Chen†, DengchuanCai†† 
198 
WM6-2 
(190) 
A study of the balance on young subjects from using wobble 
board-based exergaming system 
Wei-Chieh Lin, Chien-Chih Wang†, Bernard C. Jiang 
205 
WM6-3 
(251) 
Visual analytics of game interaction data to support more 
effective elderly Kinect exergaming 
Tien-Lung Sun† and Da-Ming Hung 
208 
FM2-2 
(427) 
Applying Data Mining for Manufacturing Cycle Time Estimation – 
Case Study: Scancom Vietnam 
Phong Ho Thanh, Anh Duong†, Yen Nguyen 
213 
 
 
 
 
TOPIC: FINANCIAL - E-BUSINESS 
December 10th 
TM3-1 
(51) 
Analysis Of Customer Purchase Behavior By Using Purchase 
History With Discount Coupon Based On Latent Class Model 
Yuki Matsuzaki†, KanYamagami, Kenta Mikawa, Masayuki Goto 
220 
TM3-2 
(58) 
Estimating Forward Looking Distribution with the Ross 
Recovery Theorem 
Takuya Kiriu†, Norio Hibiki†† 
228 
TA3-1 
(235) 
Applying Expectation Confirmation and IS Success Model to 
Discuss B2C Consumers' Repurchase Intention 
Ling-Lang Tang†, Che-Han Hsu††  
236 
TA3-3 
(270) 
Impacts of Electronic Logistics Service on Customer 
Repurchase Intention in B2C Transactions: Comparisons among 
Product Types 
Mai Vo Quynh†, Mai Vo Hong†† 
245 
TA3-4 
(287) 
Cash Holdings Prediction using Random Forest Algorithm 
Hsu-Che Wu†, Pei-Wen Wang, Jen-Hsiang Chen  
253 
TA3-5 
(299) 
STUDY OF FACTORS AFFECTING ONLINE SHOPPING 
INTENTION OF CUSTOMERS: CASE STUDY IN HO CHI MINH 
CITY, VIETNAM. 
Ngan Nguyen Thi Thanh†, Uyen Hoang Phuong Phan, Phuong Van 
Nguyen 
258 
TOPIC: HEALTH CARE 
December 9th 
WM5-1 
(6) 
A Study On The Ambulatory Care Center Booking System Of 
Hospitals 
Chun Kit Lau, Yan Pui Lee, Yelin Fu, Kin Keung Lai † , John Wai 
Keung Leung  
266 
WM5-2 
(19) 
Healthcare Quality Measurement And Service Innovation For 
Type 2 Diabetic Patients 
Liang-ChiehChen, Ming-Chuan Chiu†, Pi-Lien Chiu 
274 
WM5-3 
(118) 
Operation Process Analysis and KAIZEN of Healthcare Activities 
on Nursing Homes in Japan 
Masafumi Miyake†, Masato Takanokura and Masayuki Matsui, 
Masaru Kawakami, Munenori Kakehi, Seiko Taki, Tetsuo Yamada, 
Keio Ishiguro 
282 
TOPIC: HEALTH CARE - ERGONOMIC 
December 9th - December 11th 
WA5-4 
(88) 
Human error analysis of accidents in the steel industry: 
Application of the Human Factors Analysis and Classification 
System 
Yu-Ling Chen†, Kang-Hung Liu, and Chien-Chi Chang†† 
289 
WA5-5 
(96) 
Visualization of Skilled Worker’s Motion and its Effect on the 
Product Quality for Metallic Painting Operation 
Takuya Hida†, Toshiyuki Matsumoto, Masaki Kubo, Ryosuke 
Nakajima 
294 
WA5-1 
(177) 
Kullback Leibler Distance-Resampling with Adjusted Variance 
and Gradient Data-based Particle Filter Applied to Health Care 
Systems 
Nga Ly-Tu†, Thuong Le-Tien, Linh Mai 
301 
FM5-6 
(189) 
SLEEP QUALITY INVESTIGATION OF TAIWANESE 
Dengchuan Cai†, Hsiao-Lin Chen, Jia  Lee 
308 
WA5-3 
(210) 
A Lean-Simulation Based Method to Reduce blood drawing 
cycle time in the hospitals 
Chang, Ping-Yu† and Tseng, Yi-Ting 
314 
TOPIC: HUMAN COMPUTER INTERACTION - IMAGE 
PROCESSING 
December 10th 
TM6-1 
(41) 
Moving Window In Hmd For Visual Field Impaired Students 
Hiroyuki Kawabe†, Yuko Shimomura, Hidetaka Nambo, Shuichi Seto, 
Hiroshi Arai 
318 
TM6-2 
(42) 
The Support System For The Night Blindness Student 
Yuko Shimomura †, Hiroyuki Kawabe, Hidetaka Nambo, Shuichi 
Seto, Hiroshi Arai 
322 
TM6-3 
(44) 
Support System To Active Learning For Hearing Impaired 
Student 
Shuichi Seto†, Yuko Shimomura, Hiroyuki Kawabe, Hidetaka Nambo  
326 
TA6-1 
(72) 
Estimation of stress state by pulse wave at the time of using BCI 
Hiroshi Yoneyama, Tadanobu Misawa†, and Shigeki Hirobayashi 
330 
TA6-2 
(74) 
Designing a Instant Messaging system for communicating with 
aphasia affected people 
Sazzad Hossain†, Masato Takanokura††, and Kenichi 
Nakashima††† 
336 
TA6-3 
(76) 
A fatigue estimation system by analyzing user walking motions 
with “Kinect” 
Masahiko Ogura†, Haruhiko Kimura, and Hidetaka Nambo 
342 
TA6-4 
(97) 
Design and Analysis of Automated Guided Vehicle System 
under Single-Loop and Bi-Directional Layouts. 
Tzu-Li Chen, James C. Chen, Wen-ChiehPeng, Pei-Hsiu Chiu†, 
Ching-Yi Kuo and Yen-Shuo Sun 
348 
TA6-5 
(100) 
Simulation Modeling and Analysis of AGV Transportation 
System in Medical Appliances Manufacturing Plant 
James C. Chen, Wen-Chieh Peng, Yu-Ching Teng†, Tzu-Li Chen, 
Ching-Yi Kuo, Yen-Shuo Sun 
355 
TA6-6 
(106) 
Recognition of speech attitude using optical flow 
Naoki Taguchi†, Haruhiko Kimura, and Hidetaka Nambo 
362 
TA6-7 
(130) 
Automatic crack detection in textured metal surfaces using 
machine vision 
Du-Ming Tsai† and Yi-Jun Xie 
369 
TA6-8 
(141) 
A Study of Eye Pointing in Virtual Environment 
Retno Widyaningrum† and Chiuhsiang Joe Lin††, Sri Gunani Partiwi 
374 
 
TA6-9 
(242) 
Language-independent Word Acquisition Method Using State 
Transition Model 
Bin Xu, NaohideYamagishi, Makoto Suzuki†, Masayuki Goto 
382 
TOPIC: LOGISTICS 
December 11th 
FM7-6 
(370) 
Multi-Objective Optimal Scheduling for Jobshop Under Machine 
Breakdowns 
Anh Dinh Le The† and Phong Ho Thanh 
389 
FM7-7 
(371) 
The Orienteering Problem with Time Windows and Arc Scores 
Vincent F. Yu, A.A.N. Perwira Redi †, and Parida Jewpanya 
397 
FM7-8 
(372) 
Review of energy storage system for smart grid: comparison of 
governmental policies 
Su-Jin Youn† 
403 
FM7-10 
(376) 
How non-performing loans affect the efficiency and productivity 
of Vietnamese commercial banks: A non-parametric assessment 
Viet Long Nguyen and Phuong Anh Nguyen†, Michel Simioni 
411 
FM7-9 
(375) 
Impact of SEO on trust in online context 
Hanh Nguyen T.H.†, Linh-Lang Tang 
420 
TOPIC: MANAGEMENT 
December 11th 
FM1-3 
(107) 
Ontology-based patent search for business methods in 
industrial systems 
Hoang-Minh Nguyen and Hong-Quang Nguyen† 
423 
FM1-4 
(120) 
Problem-solving Method Utilizing Collective Intelligence 
Satoshi Kiriyama†, Mami Murata, Reiko Yabe, Masashi Miura, 
Yoshifumi Ohbuchi 
432 
FM1-6 
(152) 
Work Compatibility Assessment for Assembly Line Tasks 
Chun-Wei Peng†, Yen-Ting Liu, and Chien-Chi Chang†† 
439 
FM1-10 
(182) 
Environmental pollution aspects from Port industry: A case of 
Saigon Port, Vietnam 
Bang Quoc Ho†, Phuong Kieu Lan Nguyen†† 
444 
FM1-8 
(207) 
Technology opportunities discovery based on firms' technology 
capabilities by using collaborative filtering 
Youngjin Park and Janghyeok Yoon†  
452 
FM1-7 
(244) 
An Optimal Switching Model for Parallel Production System with 
Multiple Periods 
Jing Sun†, Xianda Kong, Hisashi Yamamoto, Peiya Song††, 
Masayuki Matsui††† 
456 
FM1-5 
(417) 
INVESTIGATE FACTORS IMPACTING ON RELATIONSHIP OF 
VIETNAMESE CUSTOMERS AND DISTRIBUTORS IN SUPPLY 
CHAIN 
Anh Duong† 
462 
FM1-9 
(237) 
Synchronization of furniture company packing operations with 
Kanban system 
Thi Diem Chau Le† and Ngoc Hien Do †† 
468 
FM1-1 
(424) 
Resilience improvement in supply chain network design 
Kanokporn Rienkhemaniyom†, Subramanian Pazhani, Udom 
Janjarassuk  
475 
FM1-2 
(425) 
ESTIMATION OF DROP OUT DETERMINATION BASED ON 
STUDENTS CUMULATIVE GRADE-POINT AVERAGE USING 
DECISION TREE AND NAÏVE BAYES ALGORITHMS 
Agus Mansur†, Harwati††, and Grahita Prisca Brilianti††† 
483 
TOPIC: MCDM 
December 10th 
TA5-7 
(313) 
Enhancing Forest Optimization Algorithm for Order Acceptance 
and Scheduling 
Truc Do Vinh 
490 
 
 
 
TA5-8 
(343) 
An Application Of The Fuzzy ELECTRE Method For Recruiting 
Lecturer: A Case Study At International University - Vietnam 
National University Ho Chi Minh City – Vietnam 
Ngan Dao Anh Kim, Hang Vu Thi Thanh, Truc Do Vinh†, Hoa Nguyen 
Thi  Minh, and Ngoc Huynh Minh 
495 
TA5-9 
(349) 
The Analytical Hierarchy Process Based Study for Sustained 
Quality Engineering Practices 
Mehran Doulatabadi† and Sha’ri Mohd Yusof 
503 
TA5-10 
(357) 
Stylistic Analysis of English Interviews 
Hiromi Ban†, Haruhiko Kimura, Takashi Oyabu  
509 
TOPIC: METAHEURISTIC 
December 9th 
WM4-3 
(143) 
Solving Facility Rearrangement Problem using a Simulated 
Annealing Based Algorithm 
Atsushi Suzuki†, Hisashi Yamamoto 
516 
WM4-2 
(4) 
Using Hybrid Forest Optimization Algorithm For Independent 
Jobs Scheduling On Computational Grids 
Truc Do Vinh† 
523 
WM4-1 
(298) 
Minimization of Makespan in Multi-Door Cross Docking 
Problems by Particle Swarm Optimization 
Warisa Wisittipanich† and Piya Hengmeechai 
530 
WM4-1 
(298) 
Minimization of Makespan in Multi-Door Cross Docking 
Problems by Particle Swarm Optimization 
Warisa Wisittipanich† and Piya Hengmeechai 
530 
TOPIC: OPERATIONS RESEARCH 1 
December 11th 
FM5-8 
(323) 
Analysis of Y-shaped self-balancing production line with walk-
back and travel time 
Daisuke Hirotani†, Katsumi Morikawa and Katsuhiko  Takahashi 
537 
FM5-9 
(330) 
Evaluating Factors Affecting Competitive Advantage of Third-
Party Logistics in Taiwan FEPZ 
Ling-Lang Tang†, Chien-Sung Chen, and Po-Chun Tseng 
544 
FM5-7 
(322) 
A Coordination Algorithm for Constrained Two-Dimensional 
Rectangle Cutting Stock Problem 
Calvin K. Yu† and Yu-Ming Su 
552 
FM5-10 
(339) 
Optimal arrangement problems for the Multi-state consecutive-k-
out-of-n:F system in case of max{kj}=2 
Naoki Yoshida†, Hisashi Yamamoto††, Xiao Xiao†††, Koji 
Singyochi††††, Tomoaki Akiba††††† 
557 
TOPIC: OPERATIONS RESEARCH 2 
December 11th - December 10th 
FM4-10 
(344) 
Three Well-trained Workers’ Assignment Optimization under 
Limited-cycle Model with Multiple Periods 
Xianda Kong†, Peiya Song, Hisashi Yamamoto, Jing Sun, Masayuki 
Matsui 
564 
TA4-10 
(38) 
Proposal Of Statistical-Mechanics Model For M/M/1 Queueing 
System With Balking 
Kosuke Tamura†, Ikuo Arizono, Wakana Kato, Yasuhiko Takemoto†† 
571 
TM4-1 
(71) 
Adaptive Prediction Method Based on Alternating Decision 
Forests considering generalization ability 
Shotaro Misawa†, Kenta Mikawa and Masayuki Goto 
579 
TM4-2 
(75) 
A Statistical Prediction Model of Students’ Success Date on Job 
Hunting Using Internet Portal Sites Data 
Kan Yamagami †, Kenta Mikawa, Masayuki Goto, Tairiku Ogihara 
587 
TM4-3 
(87) 
Developing a Variables Multiple Dependent State Sampling Plan 
with Consideration of Process Yield and Quality Loss 
Zih-Huei Wang and Chien-Wei Wu† 
595 
TA4-9 
(410) 
The Steady-State Model for Research in Operations Management 
and Decision Sciences 
R. Dekkers† 
600 
TA4-1 
(133) 
A Tightened-Normal-Tightened Sampling System by Variables 
Inspection for Product Acceptance Determination 
Chia-Chen Lin and Chien-Wei Wu† 
608 
FM4-2 
(89) 
An operational planning for project-based production in 
consideration of worker’s learning effects 
Yoshihiko Suzuki†, Nobuaki Ishii, Masaaki Muraki 
613 
TA4-2 
(157) 
Improvement of Attribute Classification Method for Pedestrians 
Using Plantar Pressure Value 
Takuya Tajima†, Takehiko Abe, Haruhiko Kimura 
620 
TA4-3 
(222) 
Intermittent Demand Classification and Demand Forecasting for 
Medical Materials 
Shao-Chun Hung†, Chen-Yang Cheng†† 
628 
TA4-4 
(262) 
Appointment scheduling and consultation sequencing under the 
stochastic arrival of walk-ins 
Katsumi Morikawa†, Katsuhiko Takahashi, Keisuke Nagasawa 
633 
FM4-3 
(281) 
A large-scale parallel-aisle order-picking model for a joint order 
batching and policy selecting problem 
Thuy Mo Nguyen, Jihyun Kim, Nahyeon Kim, and Soondo Hong† 
641 
FM4-6 
(289) 
MINIMIZING THE WORST CASE PREDICTION ERROR TO 
DETERMINE THE SYSTEMATIC ERRORS OF MULTI-AXIS 
MACHINE TOOLS 
Chung Nguyen Van† 
647 
FM4-4 
(284) 
Algorithm for obtaining optimal arrangement of a connected-
(r,s)-out-of-(m,n):F system – the case of m = r+1 and 2s>n – 
Toru Omura †, Hisashi Yamamoto ††, Xiao Xiao †††, Tomoaki Akiba 
††††  
652 
FM4-7 
(295) 
An approach for noise patent filtering based on Shannon 
entropy and latent Dirichlet allocation 
Mujin Kim, Janghyeok Yoon†  
660 
 
 
 
TA4-6 
(327) 
AN INTEGRATION OF CLUSTER- BASED OPTIMIZATION 
APPROACH IN CAPACITATED VEHICLE ROUTING PROBLEM 
WITH TIME WINDOWS: CASE STUDY OF THO PHAT COMPANY, 
VIETNAM 
Thao Dao Phuong, Hoang Huy Nguyen† 
664 
FM4-8 
(331) 
Design of a Status Monitoring System with Human Action 
Recognition based on Divided Body Regions 
Yusuke Saito†, Hiroyuki Nishiyama 
675 
TA4-7 
(350) 
Designing a multi-linguistic text mining framework for evaluating 
customer responses in social network marketing 
Hoanh-Su Le†, Jong-Hwa Lee, Hyun-Kyu Lee†† 
682 
TA4-8 
(403) 
A Joint Replenishment Inventory Model for Imperfect Quality 
Items with Shortages 
The Jin Ai †, Ririn Diar Astanti††, Dah-Chuan Gong††† 
690 
FM4-1 
(421) 
The Identification of Stakeholders’ Necessity On the Planning of 
the Virtual Organization For Blood Management 
Agus Mansur†, Iwan Vanany†† 
695 
TOPIC: OPTIMIZATION 
December 11th 
FM8-3 
(378) 
Portfolio Optimization Using Forest Optimization Algorithm 
Truc Do Vinh† 
702 
FM8-4 
(379) 
An Integer Linear Programming for Midterm Examination 
Timetabling Problems 
Truc Do Vinh† 
707 
FM8-5 
(381) 
A new ontology-based methodology applied to the Cloud 
Manufacturing 
Asma Talhi, Jean-Charles Huet†, Virginie Fortineau, Samir Lamouri 
712 
FM8-2 
(430) 
Tour Reservation Scheduling for Tourism Company 
Van Dao Thi Bich†, Phong Ho Thanh 
720 
 
TOPIC: OPTIMIZATION TECHNIQUES - METAHEURISTIC 
December 9th 
WA4-7 
(225) 
ALGORITHMIC APPROACH TO OPTIMIZE RESOURCES OF A 
MANUFACTURING SYSTEM BY USING PETRI NETS 
H. Kahouadji, Z. Sari, K. Labadi †, S. Hamac †† and I. El-Abbassi 
††† 
728 
WA4-3 
(32) 
A Hybrid Genetic Algorithm For Resource Allocation Problem 
With Uncertainty 
James T. Lin†, Chun-Chih Chiu, Ying Xie 
734 
WA4-8 
(241) 
A Novel Particle Swarm Optimization with Parameter Evolution 
Shu-Fen Li †, Chen-Yang Cheng 
740 
WA4-4 
(188) 
Solving Travelling Salesman Problem by Multi-Core CPU and 
Parallel Programming 
Yi-Feng Hung†, Kuan-HuaChen and Kuan-MingChen 
748 
WA4-2 
(179) 
Optimal Parallel Machine Allocation in Integrated Circuit 
Assembly 
Wan-Ting Kao†, Kuo-Hao Chang†, Liam Y. Hsieh† 
756 
WA4-1 
(178) 
A Response-Surface-based Framework for Efficient Cycle Time 
Prediction and Parameter Optimization for Complex 
Manufacturing in Intelligent Manufacturing 
Peng-Chi Chen † and Kuo-Hao Chang 
763 
WA4-5 
(290) 
Composite Sustainability Index Computation Using AHP and 
Considering Quadruple Bottom Line 
Willy F. Zalatar † and Anna Bella D. Siriban-Manalang 
771 
WA4-11 
(249) 
A Bi-Objective Mathematical Model for a Mixed Green Vehicle 
Routing Problem with Backhauls 
John Steven G. Lee †, Dennis E. Cruz †† 
779 
WA4-9 
(263) 
A Discrete Version of the Virus Optimization Algorithm (DVOA) 
Yun-Chia Liang †, Josue Rodolfo Cuevas Juarez 
787 
 
WA4-10 
(278) 
Deterministic Model for Production Planning of Solar Cell 
Manufacturing 
Yi-Feng Hung†, Tso-Yi Wang††, and Geng-Hao Liao††† 
795 
WA4-6 
(211) 
Optimization for long-term breeding programs 
Azuma Okamoto† 
802 
TOPIC: PRODUCT DESIGN AND DEVELOPMENT 
December 11th - December 9th 
FM7-1 
(121) 
Effect of ergometer exercise on sleep quality 
Jianfu Chen and Dengchuan Cai † 
807 
FM7-2 
(311) 
Development of the Android Based – Ergonomic Interface 
Design for the Electrical Car 
Hartomo Soewardi, Yanuar Anaba Wahyuesa † 
812 
FM7-3 
(355) 
A Framework for Designing Product Service Systems Which 
Considers User Co-creation 
Tuan Anh Tran and Joon Young Park † 
818 
WA5-2 
(360) 
Continues Improvement Cycle of Usability Analysis for 
Educational Purposes in Laboratory Website 
Egah Hasta Puspawardhani †, Amarria Dila Sari ††, Muhammad 
Ragil Suryoputro, Yuli Agusti Rochman, Ratih Dianingtyas Kurnia 
826 
TOPIC: PRODUCT PLANNING AND MARKETING 
December 9th 
WM7-1 
(10) 
Optimal Pricing Strategies For Internet Marketing On Time-
Sensitive Products 
Ping-Hui Hsu †, Hui-Ming Teng 
832 
WM7-2 
(11) 
Optimal Sale Number Of Kind For Specialized Shop With 
Increasing Demand 
Hui-Ming Teng †, Ping-Hui Hsu  
838 
WM7-3 
(240) 
Three-Dimensional Clearing Functions for Production Planning 
Yi-Feng Hung, Chun-Che Chen, Pei-Ying Wang, Po-Yi Wu † 
842 
TOPIC: PRODUCTION AND OPERATIONS MANAGEMENT 
December 9th 
WA1-9 
(5) 
An Application Of Rfid For Inventory Management: A Case Study 
Of Nhabe Garment Corporation 
Son Nguyen Hoang and Truc Do Vinh† 
849 
WA1-2 
(275) 
Designing a Supply Chain Network for Deteriorating Inventory 
under Trade Credit and Partial Backordering 
Yu-Chung Tsao † and Thuy Linh Vu 
856 
WA1-7 
(49) 
Understanding Of Iterate Mocega Model Based On Project 
Management Process -On The Motivation Enhancement Model 
For Is Development Project- 
Erika Niwa † and Tetsuro Seki 
862 
WA1-3 
(94) 
Assembly Line Type III Problem of Footwear Industry 
Yin-Yann Chen, James C. Chen, Chun-Ju Lin, Hsin-Yu Shih † 
870 
WA1-4 
(103) 
A Genetic Algorithm for Type-E Assembly Line Balancing 
Problem in Footwear Industry 
Yin-Yann Chen, James C. Chen, Chieh-Ying Lin, Yu-Xuan Lin † 
877 
WA1-5 
(105) 
Apply Grouping Genetic Algorithm to Develop an Assembly Line 
Balancing System for Apparel Industry 
Yin-Yann Chen, James C. Chen, Yi-Hsin Hul, Qi Hua † 
884 
WA1-8 
(116) 
Proposal of Continuous Mieruka Activities in the IT firm 
Hiroshi Ohtaka † 
891 
WA1-6 
(138) 
A study on the seat setting of the Production Seat Booking 
System for Make-To-Stock Manufacturing Process 
Chihiro Hayashi†, Hisashi Yamamoto, Masaaki Ohba, Mitsuyoshi 
Horikawa 
899 
WA1-1 
(162) 
An Integer Program and a Heuristic Algorithm for the University 
Timetabling Problem 
Xuefao Feng, Yuna Lee, Minsu Kim, Ilkyeong Moon †  
907 
 
 
WA1-12 
(288) 
Study Program Ranking Determination Based on Brand 
Association Analysis 
Yulianti Talar †  
915 
WM1-1 
(338) 
Design of the Independent Manufacturing Systems for 
Packaging Development of the Shredded Vegetable 
Hartomo Soewardi, Angga Wisudianto † 
921 
WM1-2 
(402) 
Work Load Analysis of Hotel’s Shift Scheduling in Yogyakarta 
Indonesia 
Deny RatnaYuniartha†, Luciana Triani Dewi††, Ign. Luddy Indra 
Purnama††† 
929 
WA1-11 
(418) 
Lean Production: Nothing More Than the Learning Curve? 
R. Dekkers † 
936 
WM1-3 
(414) 
Implementation of Inventory System by P(R,T) model with 
Differenced Time of Known Priced Increase  at PT Inti Vulkatama 
Kinley Aritonang †, Carles Sitompul. Alfian 
944 
TOPIC: PRODUCTION DESIGN AND DEVELOPMENT 
December 9th 
WM2-2 
(20) 
Applying Triz And Multi-Attribute Utility Theory To Develop 
Innovative Designs: A Case Study Of Carbohydrate Detecting 
Device 
Min-Feng Weng, Szu-Han Tzao, and Ming-Chuan Chiu† 
950 
WA2-8 
(28) 
An Endeavor Regarding Student Assistants And Their Personal 
Growth Through Information Education In Junior College 
Yumi Tatsushima † 
958 
WA2-7 
(61) 
An approach to identify target products of patents 
Janghyeok Yoon †, Namuk Ko, Youngjin Park, Mujin Kim, Hayoung 
Choi, Jae-Min Lee, Inseok Song, Hong-Woo Chun, and Byoung-Youl 
Coh 
963 
WA2-4 
(147) 
User Centered Design Approach: Ergonomic Innovative Design 
of the Ironing Table 
Hartomo Soewardi and Damang Suhdi Lubis † 
968 
WM2-3 
(112) 
VA/VE on fabrication of stainless steel Kitchen Equipment using 
304 vs 430 
Maricar M. Navarro†, Rosalia F. Gabuya, Jasy M. Bangayan, Jaypee 
T. Tenerife,  Jocelyn D. Abadand Richard A. Abayhon, Bryan B. 
Navarro 
974 
WA2-11 
(149) 
Minimization of Fuel Consumption for the CVRP of a Consumer 
Product Manufacturer by using a Modified Saving Heuristic 
Ruengsak Kawtummachai†, Tsutomu Shohdohji 
982 
WA2-5 
(158) 
Independent Design Parameters of the Ergonomics Gloves 
Hartomo Soewardi, Faddli Bill Iman Manik†, and Kamariah 
989 
WA2-1 
(155) 
Enjoyable Pressure Cooker: Redesigning Physical Form of 
Products Based on Product Emotions and Usability Criteria 
Thedy Yogasara † and Winna Citra 
997 
WA2-2 
(164) 
Development and design of Water Purifier. 
Tingkai Chang, Dengchuan Cai † 
1005 
WA2-3 
(175) 
Design Method of Cpm-Index based on Product Performance 
and Manufacturing Cost 
Akimasa Otsuka † and Fusaomi Nagata 
1013 
WA2-9 
(215) 
Analyzing Technical and Social Dimension in Knowledge 
Sharing Intention Behavior in E-learning System 
Ceicalia Tesavrita †, Ike Mercia Yusuf, Kadarsah Suryadi 
1021 
WA2-10 
(267) 
Knowledge management system for Universal Design training 
Seiichiro Miura, Sakiko Ogoshi †, Yasuhiro Ogoshi, Hayashi Naohiro, 
Takashi Yoshioka, Hiroshi Yamaguchi, Nishi Hitoshi 
1026 
WA2-6 
(394) 
Triple Bottom Line Optimization for Sustainable Product Design 
Zahari Taha †, H. A. Salaam ††, T.M.Y.S. Tuan Ya 
1032 
WM2-1 
(16) 
Value Analysis Of Coco Board For Production Sustainability 
Marianne B. Calayag † 
1040 
 
 
TOPIC: QUALITY MANAGEMENT 
December 10th 
TM1-1 
(30) 
Construct An Appropriate Mixed Model For Monitoring Nonlinear 
Profile Process 
Chih-Hung Jen †, An-Ting  Tsai, Shu-Kai S. Fan 
1046 
TM1-2 
(35) 
A Study On Information Visualization Of Changes In Process 
Mean And Dispersion On (X_Bar,S) Control Chart 
Yasuhiko Takemoto †, Ikuo Arizono  
1053 
TM1-3 
(36) 
Variable Repetitive Group Sampling Plan With Screening For 
Permissible Average Outgoing Surplus Quality Loss Limit 
Yusuke Okada †, Ikuo Arizono, Ryosuke Tomohiro, Yasuhiko 
Takemoto 
1059 
TA1-1 
(37) 
Comparison Of Exact With Approximate Procedures For 
Designing Variable Sampling Plans Indexed By Quality Loss 
Yoma Ishii †, Ikuo Arizono, Ryosuke Tomohiro, Yasuhiko Takemoto 
1067 
TA1-2 
(84) 
Lens collar defect inspection using randomized singular value 
decomposition 
Ssu-Han Chen † 
1074 
TA1-3 
(128) 
A Variables Two-Stage Sampling Plan Based on the Process 
Capability Index 
Tsung-Yueh Chen and Chien-Wei Wu † 
1079 
TA1-4 
(131) 
Designing of Variables Quick Switching Sampling System Based 
on the Loss-based Capability Index 
Ya-Han Chuang and Chien-Wei Wu † 
1084 
TA1-5 
(134) 
Developing an Acceptance Sampling Plan Based on the Lifetime 
Performance Index Under Gamma Distribution 
Cheng-Hsuan Liu and Chien-Wei Wu † 
1089 
 
 
 
 
TOPIC: RELIABILITY - PROBABILITY MODEL 
December 10th 
TM9-1 
(92) 
Testing Plans for Weibull Lifetime Products with the Upper 
Record Values 
Duan Li, Chien-Wei Wu † and Kuan-Chieh Chen 
1095 
TA9-1 
(416) 
The Construction of The Integrated Problem Solving Model- I8D 
from The Perspective of Lean Six Sigma – Case Study in Shoe 
Last Industry 
Jui-Chin Jiang and Thi-Anh-Tuyet Nguyen † 
1101 
TM9-2 
(109) 
Queuing Theory Application using Model Simulation: Solution to 
address congestion Port in Manila 
Maricar M. Navarro †, Rose Marie Lou P. Bano, Mark David C. 
Cheng, Mel Benjamen Torres,Yoshiki B. Kurata,  Ma. Teodora E. 
Gutierrez  
1109 
TA9-3 
(197) 
The Impact of Downtime Cost on Replacement Policies for 
Repairable Two-Component Series Systems. 
Mei-Wei Wang †, Tzu-Chun Hsu, Ruey-Huei Yeh, Wen-Liang Chang   
1115 
TA9-4 
(198) 
The Effect of Setup Cost on Replacement Policies for Repairable 
Two-Component Parallel Systems 
Yu-Wei Hsu †, Ruey-Huei Yeh ††, Wen-Liang Chang ††† 
1122 
TA9-5 
(199) 
Supply Chain Design for Vietnam Milk-apple 
Tan Bui Duy † and Phong Ho Thanh  
1129 
TA9-10 
(219) 
Energy optimization of industrial platforms 
I. El Abbassi † , K. Labadi ††, A.-M. Darcherif †††, S. Hamaci  
1137 
TA9-6 
(202) 
APPLICATION OF KALMAN FILTER AND ADAPTIVE-NETWORK-
BASED FUZZY INFERENCE SYSTEM IN INDOOR LOCALIZATION 
Wei-Chieh Hsiao, Chin-Chang Yu †, Chen-Yang Cheng †† 
1144 
 
 
 
 
TA9-8 
(216) 
CAPACITY-CONSTRAINED PRODUCTION-INVENTORY 
SYSTEMS WITH NON-ZERO LEAD TIMES AND WITH 
STOCHASTIC DEMAND – A CASE STUDY IN THE CAR 
MANUFACTURING 
Thuy Huynh Thi Thu † 
1148 
TM9-3 
(156) 
Multi-Objective Optimization For Factory Layout Planning 
Phong Nguyen Thanh  and Phong Ho Thanh† 
1156 
TA9-9 
(217) 
Reference architecture for modeling the dynamic behavior of 
smart manufacturing systems 
Samir HAMACI † , Ikram EL-ABBASSI , Milka UZUNOVA and A. - 
Moumen DARCHERIF  
1165 
TA9-7 
(212) 
Outpatient Scheduling in Healthcare: Improve the Efficiency for 
a Hospital 
Phong Ho Thanh, Quoc Ho Doan and Nguyen Nguyen Truong † 
1171 
TOPIC: SCHEDULING AND SEQUENCING 
December 9th 
WM3-2 
(53) 
Scheduling Of Inbound And Outbound Trucks In Cross Docking 
Systems Without Temporary Storage 
Wu, Gen-Hanu †; Chen, Ke-Hsuanu †† and Chen Yi-Ting  
1178 
WM3-3 
(57) 
Project Portfolio Selection and Scheduling: a Case of an IC 
Design Company in Taiwan 
Chen-Fu Chien † and Nhat-To Huynh 
1185 
WA3-10 
(186) 
The Application of Integer Programming in Bus Management: A 
Case Study 
Chompoonoot Kasemset †, Karn Verochana, Sutthiphong Khonthiang 
1193 
WA3-2 
(194) 
A Production Scheduling Model Considering Cutting Tools for 
an FMS to Minimize Makespan 
Ari Setiawan†, Rachmawati Wangsaputra, Abdul Hakim Halim, Yatna 
Yuwana Martawirya 
1198 
 
 
 
WA3-3 
(233) 
Minimizing Earliness and Tardiness Cost in the Scheduling of 
Jobs with Time Windows 
Yi-Feng Hung, Jian-Song Bao and Yu-En Cheng † 
1205 
WA3-7 
(300) 
APPLICATION OF ANT COLONY OPTIMIZATION IN ORDER 
PICKING PROBLEM AND SCHEDULING PROBLEMS 
Khanh Le†, Phong Ho Thanh † and Quoc Ho Doan 
1213 
WA3-5 
(234) 
Mixed Integer Programming for Order Selection and Scheduling 
with Maintenance Policy 
Yi-Feng Hung, Chia-Hui Chien and Bin-Kai Xu † 
1220 
WA3-6 
(273) 
Direct-shipment and Out-sourcing Strategies in Supply Chain 
Network Design 
Duong Vo Hung† and Bui Nguyen Hung 
1228 
WA3-8 
(312) 
A process-oriented mechanism combining life cycle assessment 
in new product development 
Jiun-Shiung Lin, Wen-Lie Hsu, Chun-Kai Chou, Jen-Huei Chang † 
1237 
WA3-9 
(320) 
Evaluation of the Applicability of Investment Appraisal 
Techniques for Warehouse Management System to Improve 
Logistics Service 
Tung Nguyen Nhu † 
1242 
WA3-4 
(321) 
Mixed Integer Programming for Order Selection and Scheduling 
on Parallel Machines 
Yi-Feng Hung †, Jia-Shain Lin and Wai-Kin Sou †† 
1250 
WA3-1 
(332) 
Semantic Negotiation for Process Reconfiguration in 
Manufacturing Systems 
Sangil Lee, Hwaseop Lee,  Kwangyeol Ryu †, Moonsoo Shin  
1258 
WM3-1 
(401) 
Using Entropy Theory to Help Quantify Social Media Data 
Hing Kai Chan †, Xiaojun Wang  
1266 
WA3-11 
(426) 
Multimodal Transportation Scheduling: The Integrated Model of 
Waterway and Road Transportation 
Apichit Manee-ngam † and Apinanthana Udomsakdigool ††  
1272 
 
 
TOPIC: SERVICE MANAGEMENT 
December 10th 
TA2-8 
(12) 
Effect of Firm Age in Expected Loss Estimation for Small Sized 
Firms 
Kenzo Ogi †, Masahiro Toshiro, Norio Hibiki 
1280 
TA2-1 
(21) 
A Systematic Product Service System Design Methodology 
Based on Dissatisfied Customers  – A Case Study of Clothes 
Industry 
Chih-Yuan Chu, Chih-Chuan Chen and Ming-Chuan Chiu † 
1288 
TA2-4 
(127) 
System Informatics-based New Service Development: A 
Conceptual Framework 
Kwang-Jae Kim†, Chie-Hyeon Lim, Jun-Yeon Heo, Ryeok-Hwan 
Kwon, Min-Jun Kim, Ki-Hun Kim, and Chang-Ho Lee 
1297 
TA2-9 
(26) 
Interest Rate Risk Management Model In Banking Book - A 
Comparison Between Modified Periodic Income Approach And 
Economic Value Approach- 
Junta Iwakuma †, Norio Hibiki †† 
1303 
TA2-3 
(117) 
Bonus-based Contract Design for Golden Real-Estates -A Case 
Study of Convenience Stores 
Muh-Cherng Wu †, Shen-Hsien Huang, Chi-Jung Chang 
1311 
TA2-5 
(171) 
Design of Service Quality of Bus Rapid Transportation System 
Agung Setiabudi and Muhammad Akbar †, Dradjad Irianto †† 
1316 
TA2-6 
(205) 
A recommended system for the mobile phone market in Japan 
Bin Fang †, Taichi Fujita, Hidetaka Nambo and Haruhiko Kimura †† 
1321 
TA2-7 
(264) 
Relationship Marketing, Service Quality, Customer Satisfaction 
and Loyalty － A Case Study on Taiwan's Motel Industries 
Angela Hsiang-Ling Chen, Yun-Chia Liang†, Chen-Shin Tsai, Jason 
Zu-Hsu Lee 
1326 
 
 
 
 
TOPIC: SIMULATION 
December 10th 
TM2-3 
(9) 
A Hybrid Approach For Multi-Depot Vrp With Simultaneous 
Pickup And Delivery Incorporated With Weber Basis Saving 
Method 
Yoshiaki Shimizu†, Tatsuhiko Sakaguchi, Jae-Kyu Yoo 
1332 
TA1-7 
(47) 
Transit Planning With Variable Cost Reduction For Multi Product 
Categories In Semiconductor Industry 
Hiroshi Okamoto †, Takashi Irohara, Hans Ehm and Géraldine Yachi 
1340 
TA1-8 
(50) 
On Project Manager Model For Multi Agent Simulation -Analysis 
Of Is Development Project Performance Using Multi Agent 
Simulation- 
Shin-nosuke Yokota † and Tetsuro Seki 
1348 
TA1-9 
(63) 
Basic studies of Evacuation Simulation in Supermarket 
Masamichi Nitta†, Naohito Okuya, Hidetaka Nambo and Haruhiko 
Kimura 
1356 
TA1-10 
(136) 
Simulation Modeling and Analysis for Footwear Stitching Lines 
James C. Chen,Yung-Sheng Su, Yu-Cheng Chang†, Tzu-Li Chen 
1362 
TA1-6 
(169) 
MTS and GRNN based Feature Selection and Modeling in 
Semiconductor Manufacturing 
Chien-Chih Wang †, Bing-De Wu and Chien-Yu Lin  
1369 
TM2-2 
(200) 
Improvement operations in a seaport using simulation A case of 
a Vietnam seaport 
ThinhChu Ly Phuoc †, HanhDo Nguyen Vinh and Phong Ho Thanh 
1372 
TOPIC: SUPPLY CHAIN MANAGEMENT 
December 9th 
WA7-2 
(13) 
Supply Chain Performance Improvement By Incorporating Green 
Practices 
Kanchan Das †, R.S. Lashkari 
1384 
WA7-3 
(18) 
Optimal Operation For Green Supply Chain With Uncertainties In 
Product Demand And Collection Quantity Of Used Product 
Naoto Takahashi† and Etsuko Kusukawa 
1392 
WA7-4 
(23) 
Optimal Operation For A Dual-Sourcing Green Supply Chain 
With Contracts Of Collection And Recycling Activity 
Naoki Watanabe†, Etsuko Kusukawa 
1400 
WA7-5 
(33) 
Mean-Variance Analysis For Optimal Operation In A Green 
Supply Chain 
Shin Yamaguchi†, Hirofumi Goto and Etsuko Kusukawa 
1408 
WA7-6 
(52) 
An Interactive Possibilistic Programming Approach For Closed-
Loop Supply Chain Network Design Under Uncertainty 
Gen-Han Wu†, Lo-Mei Hsu††, Chen-Kang Chang 
1416 
WM8-1 
(69) 
Optimal Operation for A Green Supply Chain with Supply 
Disruption in Remanufacturing Process 
Naoki Watanabe†, Etsuko Kusukawa 
1424 
WA7-7 
(70) 
Optimal Safety-stock Policies for a Supply Chain under Forecast 
Errors 
Kimitoshi Sato†, Kenichi Nakashima, Han Ting Ting 
1432 
WA9-3 
(17) 
Improving Short-Term Load Forecasting By Using Arima 
Jirapat Wanitwattanakosol † and Prompong Sugunnasil 
1439 
WA9-6 
(77) 
Risk Analysis and Supply Chain Coordination for Optimal 
Operation in E-commerce Environment with Uncertainties in 
Demand and Customer Returns 
Yuta Saito and Etsuko Kusukawa† 
1445 
WA7-8 
(90) 
TOC-Supply Chain Replenishment System in LED Chip 
Manufacturers 
Lun-Meng Sun †, Horng-Huei Wu 
1453 
WA7-9 
(93) 
Computational Analysis of Integrated Supply Chain in Asia 
Tzu-Li Chen, Sonia M. Lo, James C. Chen, Nadia Aulia Arifin, Harry 
Harianto†, Janet Chen and Yun-Wei Hung 
1461 
 
 
WA7-10 
(95) 
Effects of active response of consumers to stockout on 
performance of fashion supply chain 
Berdymyrat Ovezmyradov†, Hisashi Kurata 
1468 
WM8-2 
(108) 
Developing Metrics for Humanitarian Supply Chain 
Takeo Kobayashi, Yasutaka Kainuma†, Yacob Khojasteh 
1475 
WM8-3 
(119) 
Process Improvement and Cycle Time Reduction in the 
Checking and Loading Process of the Outbound Department in a 
Logistics Company 
Yoshiki B. Kurata †, Elisha Faith F. Gala, Joshua Gilmore R. Peralta, 
Gerald O. Semifrania 
1481 
WA9-2 
(125) 
Devising of a Method for Designing Jigs Based on Assembly 
Sequences in Virtual Factory 
Tomoki Nogi†, Hiroki Matsumoto, Takuya Hida, Toshiyuki 
Matsumoto, Yuki Matsui, Shinji Shinoda 
1489 
WA8-1 
(126) 
An Ant Colony Optimization for the Vehicle Routing Problem 
with Cross-docking 
Chi-Yuan Luo and Ching-Jung Ting† 
1496 
WA8-2 
(132) 
Reengineering Assembly line Using Lean Techniques: A Case 
Study 
Minh-Nhat Nguyen, Ngoc-Hien Do †† 
1502 
WA8-4 
(174) 
Developing a Multi-Agent System for Supply Chain Production 
Planning Coordination 
Yeh-Chun Juan† 
1509 
WA9-11 
(180) 
Automatic and Intelligent Control of Environmental Factors for 
Smart Space 
Tsung-Hsi Tsai and Kuo-Hao Chang † 
1515 
WA9-12 
(181) 
Solving the Reliability Redundancy Allocation Problem Using 
Simulation Optimization 
Po-Yi Kuo and Kuo-Hao Chang † 
1520 
WA8-5 
(230) 
A Study on Capacity Planning for Reentrant Hybrid Flowshop 
Geun-Cheol Lee, Jeong Man Hong, Jung Ug Kim, Seong-Hoon Choi† 
1525 
WM9-3 
(239) 
Mixed Integer Programming for Job Splitting in Parallel 
Machines 
Yi-Feng Hung, Wen-Ting Chang and Yu-Ting Lin † 
1530 
WA8-6 
(246) 
Carbon Footprint for Organization and Reduce of greenhouse 
gas for steel industry in Thailand 
Prasit Kailomsom † and Suksan Prombanpong 
1537 
WA8-7 
(256) 
Multi-vendor-Single-buyer Transportation Model with 
Heterogeneous Vehicles for Perishable Product 
David Try Liputra †, Ika Deefi Anna ††, Winanda Kartika 
1542 
WA8-8 
(258) 
Optimal Discount Rate for Quantities Discount Strategy with 
Revenue Sharing policy in a decentralized Retail Network 
Chang, Ping-Yu† and Chang, Chia-Chun 
1547 
WA8-10 
(291) 
Design a Supply Chain Network for Vietnamese Ginseng Product 
Luong Nhieu Nhat, Phong Ho Thanh †and Anh Truong Dai Tram 
1552 
WA8-9 
(261) 
Truck Appointment System for Transshipment Containers in 
Teminals 
Mai-Ha Phan†, Kap Hwan Kim 
1559 
WM9-1 
(294) 
Consumer Analysis for Increasing Occupancy Rates of Tourism 
Hotel 
Jimmy Gozaly† 
1567 
WA9-1 
(319) 
An Upstream Rubber Supply Chain Model of Thailand By Hybrid 
Simulation Approach 
Chawalit Manisri† and Juta Pichitlamken 
1573 
WA9-10 
(400) 
A Heuristic Approach to the Operational Problem of Vendor-
managed Inventory in Retail Supply Chains 
Yang-Byung Park †, Jun-Su Yoo and Sung-Joon Yoon 
1581 
WA9-4 
(380) 
Importing Lean production improvement research status - 
semiconductor packaging plant, for example 
Chia-Chi Hsu † and Chen-Yang Cheng †† 
1585 
WA8-3 
(386) 
Web-based Service System for House Recommendation 
Chia-Yu Hsu† 
1592 
WA7-11 
(392) 
Bidirectional Option Contract in a Two-Period Newsvendor 
Problem 
Huynh Trung Luong† and Takron Opassuwan 
1598 
WA9-7 
(393) 
Building a strategic management dashboard for improving the 
green supply chain management 
Yen-Ching Chuang,James J.H. Liou and Chang-Yi Wu † 
1606 
WA9-8 
(395) 
Optimizing the multiple objectives in Fuzzy reversed supply 
chain for electrical and electronic equipment 
Phuc Phan Nguyen Ky † 
1614 
WA9-9 
(408) 
Profit  Analysis on Different Supply Chain Channel Structures 
Sidi Wu† and Hisashi Onari 
1620 
WM9-2 
(397) 
Rational versus Irrational Stream of Decision Making: The 
Influence of Decision Postponement and Inertia with Regard to 
Consumer Confusion in the Taiwanese Retailing Context 
Jerry Yuwen Shiu and Thac Dang Van † 
1628 
WA7-1 
(409) 
Study on Standstill Conditions in Kaizen  Activity 
Jun Yamaguchi † and Hirokazu Kono 
1636 
WA8-11 
(422) 
The Proposed of Raw Materials Order Policy by Using Multi Item 
EOQ Model for Perishable Item with Consideration of All Unit 
Discount (an Application Case at Soft Drink Manufacturing 
Industry) 
Santoso † and Devina Christabella 
1643 
TOPIC: SYSTEM MANAGEMENT 
December 11th - December 9th 
FM9-2 
(48) 
Discussion On Evaluation Technique For Work Performance -On 
An Application Of Gamification For High-Performance 
Information System Development- 
Tatsuya Inomata † and Tetsuro Seki 
1649 
 
 
 
 
FM9-3 
(268) 
Usability of Online Academic Portal of a Higher Education 
Institution in Metro Manila: A Logistic Regression and Trade-off 
Approach 
Yoshiki B. Kurata†, King Mark E. Fernando, Jeffrey V. Butial, Darlene 
Mae R. Pablo, Rose Marie Lou P. Bano, Maricar M. Navarro 
1657 
FM9-1 
(429) 
University Course Time Tabling using Integer Programming. A 
Case Study of International University-Vietnam National 
University 
Dat Phuong Tien † and Phong Ho Thanh 
1665 
FM9-4 
(285) 
WordNet-based Automatic Metadata Tagging of E-Learning 
Objects for improving Employee Competency 
Chuan-Jun Su †, Subhan A. Gani and Shi-Feng Huang †† 
1672 
FM9-6 
(433) 
Advanced Modeling to Control the Conveyor Priorities for 450 
mm Wafer Foundry in the Semiconductor Industry 
Nhu-Ty Nguyen† and Thanh-Tuyen Tran 
1680 
FM9-7 
(434) 
Developing integrated inventory model for cruise supply chain 
management 
Feng-Ming Tsai†, Wei-Hao Chen and Chih-Cheng Chen 
1692 
WA4-12 
(435) 
Designing a new service business by patterns of product service 
system ‐A study of service innovation based on system theory – 
Kozi Mihara † 
1701 
FM9-9 
(436) 
Performance Enhancement of Fast Active RFID 
KangWon Lee† and JiTae Kim 
1707 
FM9-10 
(438) 
A Concise Survey on Crop Production Planning 
Peerapong Pakawanich, Apinanthana Udomsakdigool† and 
Chareonchai Khompattraporn 
1711 
TOPIC: TOURISM MANAGEMENT 
December 9th 
WA6-1 
(40) 
Characteristics Of Vital Signs For Elderly Person In Walking 
Ayano Kawasaki, Saya Makita, Yusuke Kajiwara, Takashi Oyabu † 
1722 
WA6-2 
(56) 
Action Research To Develop Fundamental Competencies For 
Working Persons: The Application Of Design Thinking To The 
Development Of A Bus Tour 
Ayako Sawada†, Taketoshi Yoshida 
1728 
WA6-5 
(146) 
Benchmarking the supply chain agility: a closed-loop decision 
making structure under uncertainty 
Ming-Lang Tseng†, Chung-Yi Lin, Pei-Jay Chou and Anthony SF 
Chiu  
1735 
WA6-4 
(269) 
The ANP Approach to Experiential Marketing Selection for 
Tourism Imagery and Repeat Visits: An Empirical Study on 
Tamsui City, Taiwan 
Angela Hsiang-Ling Chen†, Sheng-Tang Huang, Li-Ren Luo, Jun-Yi 
Jian, Yu-Min You, Yi-Zhe Du and Jason Z.-H. Lee † 
1743 
WA6-3 
(165) 
Towards Utilization of Search Keyword Advertising to Attract 
Tourists 
Masahide Yamamoto † 
1750 
TOPIC: TOURIST - EDUCATION 
December 11th - December 10th 
FM2-6 
(151) 
A Study of Consciousness Factors of Tourists to Go Sightseeing 
in the Stricken Area 
Yukio MARUYAMA†, Mai OONO, Hisashi YAMAMOTO  and Xiao 
XIAO 
1756 
TA5-4 
(173) 
A novel journal evaluation metric that augments the impact 
factors of subjects across different categories 
Woojin Lee, Jaewook Lee and Sujin Pyo† 
1763 
FM2-9 
(329) 
Regime-Switching Dynamic Factor GARCH Model 
Chan Park and Chi-Hyuck Jun† 
1770 
FM2-8 
(191) 
Development of Introduction Teaching Material for Cultivation of 
Project Management Fundamental Competencies in Middle and 
Higher Education 
Takafumi Tsuchiya†, Kazuhiko Kato††, Gen Matsuzaki and Kenichi 
Azuma 
1775 
FM2-10 
(266) 
Construction of a work re-design support system by an IoT 
Masahiro Shibuya†, Kenichi Iida, Toshifumi Sakai and Koki Mikami  
1783 
TOPIC: TRANSPORTATION - LOGISTICS 
December 10th 
TM7-1 
(65) 
Redesigning Distribution Systems to Improve Truck Productivity 
Nyoman Pujawan† and Putu Reby Pradnyaswari 
1787 
TM7-2 
(254) 
Data Clustering Method for Storage Location Assignment in 
Warehouse 
Chao-Lung Yang † and Nguyen Thi Phuong Quyen 
1794 
TM7-3 
(129) 
Regional Science High School Campus Location Selection Using 
Analytic Hierarchy Process 
Paul John Julongbayan, Ronalyn B. Luansing, Rhea Mae T. Maesa, 
Melanie Taguinod, Fortunato T. Dela Peña† and Clarissa M. 
Pesigan†† 
1801 
TA7-3 
(252) 
A Measure Of Reduction Of Noise On Railway In Vietnam 
Le Khanh Dien †, Le Khanh Tan, Le Thanh Son and Nguyen Thanh 
Nam 
1810 
TA7-4 
(277) 
A Study on Searching Optimal Paths in Networks with Multi-
objective Functions 
Natsumi Takahashi †, Hisashi Yamamoto ††, Xiao Xiao ††† and 
Tomoaki  Akiba †††† 
1816 
TA7-5 
(286) 
Twitter Enabled Supplier Status Assessment 
Chuan-Jun Su†, Maria Belen Vargas Saballos and Anghan Li 
1824 
TA7-7 
(309) 
A Robust Algorithm for Vehicle Detection and Classification in 
Intelligent Traffic System 
Synh Viet-Uyen Ha †, Hung Ngoc Phan, Long Pham Hoang † and 
Phong Ho Thanh 
1832 
TA7-8 
(314) 
Container Terminal Emulation using Workflow-based 
Representation of Operations 
Dinh-Khoi Trinh, Eun-Jung Park and Byung-Hyun Ha † 
1839 
TA7-9 
(369) 
A genetic algorithm for the truck scheduling problem with time 
windows at cross-docking terminals 
Vincent F. Yu, Parida Jewpanya † and A.A.N. Perwira Redi 
1848 
TA7-10 
(388) 
Lane detection in Intelligent Traffic System using probabilistic 
model 
Synh Viet Uyen Ha, Huy Hung Nguyen †, Tu Kha Huynh and Phong 
Ho Thanh 
1856 
TA7-1 
(396) 
Job-shop model to make schedule for Wood factory 
Phong Ho Thanh, Anh Duong † and Trang Le  
1864 
TA7-2 
(428) 
A FUZZY GOAL PROGRAMING FOR AGGREGATE PRODUCTION 
PLANNING: A CASE STUDY IN A DONG PAINT COMPANY 
Vy Do Thuy Yen † and Chi Ha Thi Xuan 
1871 
TOPIC: OTHERS 
TM8-1 
(24) 
Approximate Kullback-Leibler Amount Of Information Based On 
Fuzzy Interval Data 
Shin-ichi Yoshikawa †  
1883 
TM8-3 
(43) 
The Application Of Manga For Anti-Social Students In The Class. 
Hiroshi Arai †, Mitsuhisa Shinya, Yuko Shimomura,  Hiroyuki Kawabe 
and Shuichi Seto 
1891 
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Abstract. This paper is concern with the inventory planning of products and theirs corresponding components 
in theirs end-of-life phase. Following the common planning technique, the Material Requirements Planning 
(MRP), especially in the lot sizing steps, there are several lot sizing technique that are available to be applied. 
This paper is trying to find an appropriate lot sizing technique to be applied for the product that has 
decreasing demand pattern and its component. An empirical study is conducted to be applied for five products 
using five lot sizing techniques, which are Silver Meal 1, Silver Meal 2, Least Unit Cost, Part Period 
Balancing, and Incremental technique. The computational study concludes that Incremental lot sizing 
technique is suitable for this situation. 
 
Keywords: lot sizing, MRP, decreasing demand. 
 
 
1. INTRODUCTION 
 
In a common supply chain operations, Materials 
Department of manufacturing company has responsibility 
to provide materials or components for production. 
Demand for materials from Production Control Department 
are always fluctuated by weekly, daily, or even hourly. 
Production Control Department as an internal customer 
always checks the requirements of the components and asks 
the Materials Department to provide the requirements. 
There is a situation happened in dependent demand 
problem when the demand of parent follows certain pattern, 
such as lumpy demand. Pujawan and Kingsman (2003) 
explained this is a situation where a demand for an item or 
component does not occur every period, but rather, there is 
a large proportion of periods having zero demand. In other 
case, there is also a situation when the demand of parent 
follows decreasing demand pattern. Demand for parent is 
decreasing by time and at certain time; there will be no 
more demand anymore. In that situation, parent is entering 
“end-of-life” phase. If that situation happens, there will be 
a high cost occurs from holding and ordering cost. The 
component that is purchased no longer used to build the 
item (parent).  
Some researchers in the past have been discussed the 
inventory problem with decreasing demand problem. 
Benkherouf (1995) did a research for non-linear decreasing 
demand which was exponentially distributed using 
numerical example and his theory. His research used finite 
planning horizon with zero initial and final inventory. He 
decided the replenishment quantity to solve the problem. 
Benkherouf (1998) did another research with the same 
characteristic with the previous research, but he added 
Newton method to his research. The decision variable for 
his research was the lot size. Chu and Chen (2002) solved 
an exponential decreasing demand problem using his 
theory and Newton method. His research used finite 
planning horizon with zero initial and final inventory. He 
decided the replenishment quantity. It is noted that, all 
model solved in Benkherouf (1995), Benkherouf (1998), 
and Chu and Chen (2002) are deterministic. 
Hill et. al. (1999) solved a poisson decreasing demand 
problem using numerical example and dynamic 
programming. His research used finite planning horizon 
with zero initial and final inventory which inventory stock 
as the decision variable. Different with previous authors, he 
solved a stochastic model. Ouyang et. al. (2005) solved an 
exponential decreasing demand problem and constructed 
EOQ model. They solved the problem by using numerical 
example and EOQ calculation, then decided the 
replenishment quantity. Pujawan and Kingsman (2003) 
solved a lumpy demand problem using lot sizing techniques 
and decided which lot sizing technique was appropriate to 
lumpy demand problem. 
Goyal and Giri (2003) solved a linear decreasing 
demand problem by using 5 different methods: Silver; 
CLUC; CTPP; YZR; and Numerical method. The 
characteristic of the problem were finite planning horizon 
with zero initial and final inventory. They decided the 
number of replenishment quantity. Sicilia et. al. (2011) did 
a research of exponentially decreasing demand by using 
numerical example. Theirs research categorized as 
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deterministic model. Wee (1995) did a research in 
exponential – deterministic decreasing demand problem by 
using numerical example, Newton, and Hollier-Mark. The 
characteristic of the problem was finite planning horizon 
with zero initial and final inventories. He decided the lot 
size in his research. Zhao et al. (2001) did a research in 
linear decreasing demand and construct an Eclectic model. 
He conducted Silver, CLUC, CTPP, YZR, and Ritchie’s 
Cubic methods. Theirs research used finite planning 
horizon with zero initial and final inventory. They decided 
the replenishment quantity as the decision variable of the 
problem. It was similar from the previous research, but 
Yang et al. (2002) did a research with Parametric Model to 
determine the replenishment quantity. 
After reviewing some papers on decreasing demand 
problem above, this paper is trying to fill the gap on finding 
the best lot sizing techniques for decreasing demand 
problem. An empirical testing methods are conducted by 
using an example data from 5 items of component and 5 
different lot sizing techniques: Silver Meal 1 (SM1), Silver 
Meal 2 (SM2), Least Unit Cost (LUC), Part Period 
Balancing (PPB), and Incremental (ICR).  
  
 
2. EMPIRICAL TESTING METHODOLOGY  
 
The lot sizing problem is exist in a manufacturing 
company, in which some final products of the company are 
facing decreasing demand pattern. Each final product 
consists of a main component that is independent from 
other product In the testing, there are two alternative 
solution models conducted to solve the decreasing demand 
problem. Solution Model 1 is conducted to the problem 
using 5 different lot sizing techniques only for the 
components; parents are solved using Lot for Lot (LFL) 
technique. While, Solution Model 2 is conducted to the 
problem using 5 different lot sizing technique not only for 
components, but also for the parents. Both parent and 
component are solved using similar technique, i.e. if a 
parent is being solved using LUC, its component also being 
solved using LUC.  
After the calculation of order quantity for each 
solution model is obtained, the results are compared using 
Total Cost (TC) calculation see equation (1). The lowest 
Total cost obtained represents the suitable lot sizing 
technique for solving decreasing demand problem with 
dependent demand characteristic. The expression of Total 
Cost (TC) can be seen in equation 1. 
  (1) 
i item index, i = 1,2,3,4, and 5 
j time index j = 1,2,3,..., n 
h holding cost per item i 
A ordering cost, it has the same value for each item 
Sij inventory on hand per item i per time j 
TC Total Cost 
 
Before lot sizing procedures are applied, the demand 
trend and distribution are checked to ensure the problem 
follows the decreasing demand problem. Microsoft Excel 
worksheet is created for assisting the calculation of the 
order size and the total cost occurred. 
There are 5 lot sizing techniques categorized in 
heuristic calculation and being used in this paper. Lot sizing 
technique is used to calculate the number of order quantity 
for each item. The calculation formulas for those 
techniques are explained as below. 
 
2.1. Silver Meal 1 (SM1) 
The objective of the Silver Meal 1 rule is to minimize 
the sum of ordering and holding cost per period. Based on 
that objective, the decision for the number of   order 
quantity is taken from the order quantity that provides a 
minimum periodic cost. The calculation is presented in the 
equation below. 
  
2.2. Silver Meal 2 (SM2) 
The objective of the Silver Meal 2 rule is the same 
with Silver Meal 1, to minimize the sum of ordering and 
holding cost per period. But, in this method zero demands 
are excluded from calculating the periodic cost. The 
decision for the number of order quantity is taken from the 
order quantity that provides a minimum periodic cost. 
2.3. Least Unit Cost (LUC) 
The objective of the Least Unit Cost rule is to 
minimize cost per unit incurred in one order that covers 
some periods. The decision for the number of order 
quantity is taken from the order quantity that provides a 
minimum periodic cost. The calculation is presented in the 
equation below. 
 (3) 
2.4. Part Period Balancing (PPB) 
The principle of the Part Period Balancing rule is to 
minimize the difference between ordering and inventory 
holding cost. Based on that objective, the decision for the 
number of   order quantity is taken from the order 
quantity that provides a minimum periodic cost. The 
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calculation is presented in the equation below. 
           (4) 
2.5. Incremental (ICR) 
The principle of the Incremental rule is to make an 
order should cover the nth demand if the incremental 
inventory holding cost incurred by doing so is less than or 
equal to the ordering cost. 
                   (5) 
 
 
3. EMPIRICAL TESTING RESULTS  
 
The problem example that is used in this paper is 
exponentially distributed and follow decreasing demand 
trend. This characteristic is provided from model 
development calculation. 
MRP Sheets has been constructed to determine the 
number of order quantity for 5 Components with 5 different 
lot sizing techniques: Silver Meal 1(SM1); Silver Meal 
2(SM2); Least Unit Cost (LUC); Part Period Balancing 
(PPB); and Incremental (ICR) method. Total cost for 130 
weeks demands is calculated using Microsoft© Excel 2007. 
The comparison of total cost for solution model 1 is 
presented in Table 1. 
From Table 1, the minimum total cost for Component 
A is from Incremental method with $ 506.70 thousands. For 
Component B, the minimum total cost is from Silver Meal 
1 method with $ 819.07 thousands. The minimum total cost 
for Component C is optimized by using Part Period 
Balancing method with $ 266.94 thousands. Least Unit 
Cost method gives the minimum total cost for Component 
D with $ 567.44 thousands. While, for Component E the 
minimum total cost is achieved from Silver Meal 1 with 
$ 301.12 thousands. The optimum solution for alternative 
solution 1 is achieved from total sum of 5 Components 
using Incremental method with $ 2,561.61 million. While, 
the combination from minimum total cost of 5 lot sizing 
techniques gives $ 2,461.27 million. It is $ 100.64 
thousands less than using incremental method. 
MRP Sheets has been constructed to determine the 
number of order quantity for 5 Components with 5 different 
lot sizing techniques: Silver Meal 1(SM1); Silver Meal 
Table 1. Total Cost Comparison for Solution Model 1 
 SM1 SM2 LUC PPB ICR 
Component A  $  576.24   $  560.53   $  559.91   $  644.00   $  506.70  
Component B  $  819.07   $  836.54   $  946.17   $  924.33   $  831.82  
Component C  $  320.95   $  326.90   $  379.74   $  266.94   $  269.94  
Component D  $  690.89   $  659.18   $  567.44   $  653.65   $  637.19  
Component E  $  301.12   $  309.87   $  321.33   $  354.28   $  315.96  
Total  $  2,708.26   $    2,693.02   $    2,774.59   $   2,843.19   $   2,561.61  
*) In thousands dollar 
 
Table 2. Total Cost Comparison for Solution Model 2 
 SM1 SM2 LUC PPB ICR 
Component A  $      632.08   $   1,029.94   $      956.87   $      546.28   $      467.27  
Component B  $    1,615.57   $   1,995.07   $      858.84   $      652.69   $      691.08  
Component C  $      233.83   $      344.53   $      360.78   $      349.44   $      190.86  
Component D  $      291.73   $      284.85   $      483.57   $      442.43   $      463.23  
Component E  $      334.75   $      318.01   $      290.98   $      255.56   $      147.70  
TOTAL  $   3,107.96   $   3,972.40   $   2,951.05   $   2,246.40   $   1,960.13  
*) In thousands dollar 
 
 
2087
Pratama, Ai, and Astanti 
 
2(SM2); Least Unit Cost (LUC); Part Period Balancing 
(PPB); and Incremental (ICR) method. Total cost for 130 
weeks demands is calculated using Microsoft© Excel 2007. 
The comparison of total cost for solution model 2 is 
presented in Table 2. 
From Table 7.2, the minimum total cost for 
Component A is from Incremental method with $ 467.27 
thousands. For Component B, the minimum total cost is 
from Part Period Balancing method with $ 652.69 
thousands. The minimum total cost for Component C is 
optimized by using Incremental method with $ 190.86 
thousands. Silver Meal 2 method gives the minimum total 
cost for Component D with $ 284.85 thousands. While, for 
Component E the minimum total cost is achieved from 
Incremental method with $ 147.70 thousands. The optimum 
solution for solution model 2 is achieved from total sum of 
5 Components using Incremental method with $ 1,960.13 
million. While, the combination from minimum total cost 
of 5 lot sizing techniques gives $ 1,743.36 million. It is 
$ 216.76 thousands less than using incremental method. 
The results from two solution model using Incremental 
(ICR) method give the minimum total cost with $ 2,561.61 
and $ 1,960.13 million. But, the result from solution model 
2 is lower than solution model 1 with $ 601.48 thousands 
difference. It represents that the solution model 2 is the 
optimum solution to solve decreasing demand problem. 
 
 
4. CONCLUSION 
 
After conducting two solution models for inventory 
policy with decreasing demand problem by using some lot 
sizing techniques in Microsoft Excel, both solution models 
give the same result that Incremental method provides the 
lowest Total Cost (TC). Decreasing demand problem with 
dependent demand characteristic and exponentially 
distributed can be solved using Incremental technique. 
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